The purpose. To develop a technique for agro-ecological production of feedstuff for ruminant animals in conditions of bogharic agriculture of the South of Ukraine according to demands of organic farming which will promote deriving of highly nourishing and qualitative vegetable products without pollutants. Methods. Field and laboratory trials. Results. Use of perspective innovative grades of forage grasses and biological preparations promoted an increase of yield of perennial forage grasses, drought-enduring annual forage crops and as a result deriving pollution-free feedstuff. The content harmful matters, pollutants and heavy metals in samples of the gained feedstuff did not exceed maximum concentration limit. Conclusions. The technique of agro-ecological production of feedstuff is developed for ruminant animals according to demands of organic farming in conditions of bogharic agriculture.
The current state of agriculture in the world and in particular in Ukraine, according to scientists is tense and complicated. World production of crops and their pollution has become a reality. [1] Further intensification of agriculture as a way to increase of its productivity, mostly exhausted, and the negative consequences require finding alternative ways of farming. One of these areas is the greening of industry, components of which are elements of farming with appropriate environmental restrictions. Despite the lack of scientific substantiation of the concept of alternative farming, the interest in this problem in the world and in Ukraine is extremely high [2, 3] .
An important way of biologization and greening of crop production is the development of the technology elements of effective application of biological products that based on the promising strains nitrogen fixing and phosphate mobilizing bacteria, microorganisms and bacteria (which stimulate growth) for growing pulses and cereals, and the micro-bio methods of protection of the plants [4, 5] .
The main source of the fodder production is the field's fodder production. Its priority direction is the biologization of processes in specific climatic areas with the environmental efficiently using of soil fertility. First -this is the improving of the structure of grass cultivation, and the development of pasture and raw conveyor. By these elements of the agro technology provide the valuable feeding and will promote the increasing of animal productivity [6] [7] [8] [9] [10] [11] .
In addition, the production technology of certain types of feed that are in the area of the southern steppe has a high-cost, and it is not helping to reduce the costs, so it ultimately leads to reduce the competitiveness of animal products. This requires the development and implementation of energy efficient technologies and methods of production of green, coarse and succulent fodder and the development of the optimal structures of the acreage of the forage cereals crops [12] .
However, in a complex of measures aimed to increase the productivity of grasslands and pastures, it is necessary to improve the agrophytocenoses based on full utilization of the genetic potential of forage plants of native flora and created new varieties and hybrids, and optimize the conditions for their functioning based on advanced technologies [13] .
All this requires improvement of existing and development of the new methods of creation of agrocenoses for farm animals, so as optimization of the structure of sown areas under the conditions of current agro ecological production in order to obtain a highly quality forage while maintaining ecological stability in agro ecosystems. [ 
14]
The purpose of researches -to develop technology agro ecological production of feed for farm animals according to the requirements of organic farming under the conditions of dryland in the south of Ukraine, which will facilitate obtaining of high quality plant products free of contaminants.
Conditions and methodology of researches. Research work was performed in conditions of dryland farming on the lands SE "RE IABSR " Ascania Nova " -NSSGCSB" using the laboratory and field methods.
We used meteorological data of the meteorological station of Askania Nova town (Table. 1 ). Soils -dark brown, slightly salty, medium loam. The arable layer contains: 2,2-2,8% of humus, nitrogen -0.17% phosphorus -2,4-4,0 mg potassium -40 mg per 100 g of absolutely dry soil. In the field water capacity of the meter layer soil -20.5%; 9.5% wilting humidity, density assembly -1.47 g / cm3.
The climate of southern steppe of Ukraine is temperate continental with frequent dry winds. The growing season lasts 210-220 days. The annual sum of temperatures higher than 10 ° C -2600-2800. The quantity of rainfalls on average according to long-term data is 390 mm per year.
During the years, when researches were carrying out, the weather conditions were different according to data of rainfalls and temperature regimes. Thus, the amount of average temperature during the growing season from April to October ranged over the years from 120.2 to 138.5 ° C with medium index for many years -117.4 ° C, so it exceeded the average figure on 2,8-21, 1 ° C.
Total rainfall for the period from April to October had significant variations those were within 200,3-376,6 mm and average data during many years -270 mm . The wet year was 2011 (376,6mm). Very dry weather was in 2012, the precipitation fell to 200. The study was conducted using the "Methods of conducting experiments on fodder production" [15]; "Methods of experiments for hay making and pasture" [16] "Methods of field experiments" [17] .
Agrotechnics of cultivation of fodder crops is common to southern Ukraine. When we were creating a perennial and annual herbages had used such drought resistant crops of the zoned varieties and hybrids of local breeding and from the other regions as: The phenological monitoring of the growth and development of plants was conducted during the experiments.
The accounting of the yields of green mass on plots of 40 m 2 was held during the period of economic maturity of crops (pasture, hay making). Repetition -3 times during experimental period. The samples of green mass (1 kg) from the first and third repetition for chemical analysis and determination of the yield of hay had been selected. During the registration of the herbages yield, their botanical composition had determined by the way of the choice on the groups of plants from the test sheaf (1 kg) of the first and third repetition of the experiment [16] . According to the recommendations of the effective application of microbial agents in crop growing technologies, in the research studied the effect of biological products of various functional effects on yield and quality of green mass of agrophytocenoses, which were created. Seeds of the cereal crops before sowing treated with a mixture of drugs -diazofit+ biopolitsyd + fosfoenteryn; beans -ryzobofit + biopolitsyd + fosfoenteryn. Inoculation of seeds was spent in a sowing day [18] .
For conditions of the steppe zone of the south of Ukraine based on conventional technologies of growing of forage crops were developed: technological maps, determined the costs of growing crops, a comparison of economic efficiency, taking into account production costs, yield, content of feed units and digestible protein. When calculating the cost of 1 centner of each crop products we used actually acting, at the moment of making the technological cards, purchase prices for seeds, fuel, pesticides, and fertilizers.
The results of researches. Over the years studies (2010-2015rr.) on the pasture and hay making agrocenoses the yield of perennial grass mixtures (Onobrychis arenaria with Psathyrostachys juncea (Fisch.) Nevsky , Agropyron pectin forme or Bromus inermis) in a pasture phase of maturity (10.05-20.05) was 114,0-140,6 cwt / ha and the highest was in Bromus inermis -140.6 cwt / ha (control 109,8-135,9 cwt / ha), increase of yield relative to control amounted 4,2-6,9 cwt / ha or 3,6-5,9%. Out of dry matter was 23,4-28,8 cwt / ha, of fodder units -15,6-20,6 cwt / ha and digestible protein -1,65-2,90 cwt / ha ( Table 2) .
Leguminous component of these grass mixtures (Sainfoin sandy) completely dropped out of the herbage on the fourth year of their using.
Two dates of sowing the Sorghum Sudanese hybrid (05-10.04 and 20-30.05) had provided an average income of pasture feed from the second decade of June to the second decade of August, and from aftergrass -from the second decade of July to October inclusive, for 150 days.
The first date of sowing, during two or three cycles of use, had provided an average yield of pasture forage 273.5 cwt / ha that exceeded the control by 46.1 cwt / ha or 20.3% (control 227.4 cwt / ha). In the experimental version the getting of dry matter was 44.7 cwt / ha of fodder units -33.4 cwt / ha, digestible protein -4.7 cwt / ha.
The second date of sowing, during two cycles of use, had provided the yield of green mass on average 175.4 cwt / ha, which exceeded the control by 28.4 cwt / ha or 19.3% (control 147.0 cwt / ha). Gathering of dry matter in the experimental variant was 29.1 cwt / ha with an output of feed units 23.2 cwt / ha, digestible protein -3.3 cwt / ha. The average yield for the period of use of the two terms of crop was 224.5 cwt / ha (control 187.2 cwt / ha).
In experiment to determine the dates of using the herbages of sugar sorghum "Crimea 15" and its stern performance depending on the ways of sowing and seeding rates it was determined that since the second decade of June to the second decade of July it can be used as a pasture. The average yield at the pasture maturity phase (15.06 and the aftergrowth 15.07) with the seeding rate of 150 thousand / hectare plant was 209, 4-210, 0 cwt / ha (control 160, 7-199, 9 cwt / ha). Productivity gain compared with the control was 2, 5-29, 3 cwt / ha or 4, 8-16, 2%. The highest yield was observed in the variant with row spacing of 30-45 cm -209, 4-210, 0 cwt / ha. Collection of dry matter was 63.58 cwt / ha of fodder units -56.6 cwt / ha, digestible protein -4.67 cwt / ha. At norm of seeding of 200 thousand / hectare, the plants' productivity was 94, 1-196, 2 cwt / ha (control 181, 9-186, 2 cwt / ha), the increase amounted 14, 3-7, 9 cwt / ha or 7.9 -4, 2%. The highest yield is also observed in the variant with row spacing of 30 cm -196. Found that the most effective way to create a pasture herbage of the sugar sorghum, it is the sowing of this crop with 45 cm row spacing and seeding rate of 150-200 thousand / ha plants with the application of bacterial drugs in preplant period.
On agrocenoses of feed raw conveyor for the gathering of hay into a phase of maturity, in average during years of researches, the perennial herbages productivity was 38, 1-45, 9 cwt / ha, while the fodder units output had 19, 0-22, 9 cwt / ha. The gain of the productivity to the control was 3, 2-7, 1 cwt / ha or 1.5-3.5 cwt / ha of fodder units. The highest increase of the yield of green mass in comparison with the control was (7,1-5,7 cwt / ha) or 20,4-14,2%, which was obtained for grass mixtures of Sainfoin with wheatgrass or Bromus inermis.
On average in 2011-2013, during two cycles of use, the herbages of Sudan grass in single-species and compatible with soy crops sowings had provided the gathering of hay in the experimental variants, respectively, 87.45 and 67.40 cwt / ha, which exceeded the control on: 6.45 and 12.8 cwt / ha or 7.9 and 23.4%.
So, in the period of hay maturity the gathering of hay of perennial grasses was 38, 1-45, 9 cwt / ha, which contained 19, 0-22, 9 cwt / ha of fodder units, and of annuals herbages had -87, 4-67, 4 cwt / ha that contained 41, 3-33, 7 cwt / ha of fodder units.
The herbage of Sudan grass defined as the most productive, which had on average during the years of researches and two cycles of use, 87.4 cwt / ha of hay (control 81.0 cwt / ha), to yield 41.3 cwt / ha of fodder units and 4 95 cwt / ha of digestible protein.
In studies to create the raw feed conveyor for silage harvesting, the compatible sowings of sugar sorghum "Crimean 15" or corn "Elehiya" with Amaranth "Atlanta" were used, which reached silage maturity in the third decade of July. Years of researches have proven that the effect of bacterial preparations on drought-resistant fodder crops is positive and cost-effective. The use of promising innovative varieties and biological products contributed to an increase in the yield of perennial forage grasses by 4.5-39.8%, drought-resistant annual fodder crops -by 15.5-34.1% and to the production of ecologically friendly feeds.
The concentration of heavy metals in soils after cultivation of forage crops was within the limits: Cd -from 0,006 to 0,04 mg / kg (MPC 5 mg / kg), Pb -from 0,12 to 0,83 mg / kg ( Maximum allowable concentration is 32 mg / kg), Cu is from 6.7 to 13.6 mg / kg (maximum permissible concentration is 20 mg / kg), Zn is from 22 to 31 mg / kg (maximum permissible concentration is 70 mg / kg). In the received samples of forages, the maintenance of harmful and polluting substances and as heavy metals did not exceed MPC.
An analysis of the economic efficiency of using perennial herbages for 4 years indicates that the cost price of pasturable forage in the experimental variants was 2.1-2.6 UAH / cwt (control 1.9-2.4 UAH / cwt) of fodder units -14,3-18,9 UAN / cwt (the control is 13,0-15,2). The level of profitability is 97.3-143.3% (control 91.4-137.1%), if products obtained with the use of biological products are sold at 10-15% more expensive (Table 3) .
In the experimental variants, the cost price of pasture forage from a sorghum-Sudanese hybrid, with different planting times, was 6.79-4.11 UAH / cwt (control 7.47-4.52 UAH / cwt), fodder units -51.3-33.6 UAH /cwt (control 34.7-54.9 UAH / cwt). The level of profitability was 192.2-76.6% (control 143.2-47.2%).
In 2010, perennial grass mixtures ensured the yield of hay at the level of 34.8-45.8 cwt / ha (control 34.9-40.1 cwt / ha), the prime cost was 12.9-15.5 UAH / ha (control 12, 9-14.8 UAH / cwt). The level of profitability was 74.5-109.7% (control 69.1-94.4%).
In the development of a raw material conveyor for harvesting coarse forages, the sowing of Sudan grass, and its mixtures with soybean, in experimental variants on arid lands, hay was produced in such volumes -82.5-44.9 cwt / ha (control 81.0-36, 4 centners per hectare), with its cost -23.3-36.6 UAH. / ha (control of 24.5-41.3 UAH / ha). The level of profitability of the growing of Sudan grass for hay was 91.5%, and its mixture with soybean was unprofitable.
In conditions of rainfed farming, during the experiments to create a pasture conveyor for obtaining green feed using sugar sorghum «Crimean15", sown with a seeding rate of 150 thousand ha of plants and 45 cm rows, the highest yield of green mass was obtained -210.0 cwt / ha (control of 180.7 cwt / ha), at a cost of green feed -8.06 UAH / cwt (control 8.9 UAH / cwt). The level of profitability was 110.8% (control 69.5%).
During the experiments on the cultivation of such crops as corn hybrids of different date's maturity and sugar sorghum in joint sowings with amaranth, it was established that these herbages reached silage ripeness in the third decade of July. The yield of sugar sorghum in sowings with amaranth was 206.3 c / ha (control 174.2 cwt / ha), the increment was 32.1 cwt / ha or 18.4%, while in corn and amaranth sowings, these indicators were 192.2 cwt / ha (control of 167.2 cwt / ha) or 25.0 cwt / ha (14.9%). The lowest cost price of green mass had sugar sorghum sowings with amaranth -9.35 UAH / cwt, their profitability level -146.1%. For corn with amaranth, these figures were 10.8 UAH / cwt and 113.0%.
In single-species sowings of sugar sorghum and corn, the cost of green mass was 8.57 and 9.83 UAH / cwt with a profitability level of 168.4 and 134. The haymaking using of the sowings of annual grasses 1.
Sorghum x drummondii
Multi- Found that the most effective way to create a pasture with herbage of Sugar Sorghum is it's sowing with row spacing of 45 cm and seeding rate of 150-200 thousand / ha and the application of the preplant treatment of plants with bacterial drugs.
The technological way of pre-treatment of seeds of forage crops by nitrogen-fixing bacterial agents, mobilizing of phosphates and phytopathogenic action, had provided an increase in productivity of perennial grasses in 14,2-24,0%, annual crops -7,9-23,4%.
The concentration of heavy metals in soils after growing forage crops located within: Cd -from 0.006 to 0.04 mg / kg (MPC -5 mg / kg), Pb -from 0.12 to 0.83 mg / kg (MPC -32 mg / kg), Cu -from 6.7 to 13.6 mg / kg (MPC -20mh / kg), Zn -from 22 to 31 mg / kg (MPC -70 mg / kg).
The content of harmful pollutants and heavy metals in samples of feed, which we derived, and in the soil during the growing of fodder agrocenosis, did not exceed the MPC that was a prerequisite for the production of organic vegetable feed raw materials.
